Serotonergic hypofunction is associated with a depressive mood state, an increased drive to eat and preference for sweet (SW) foods. High-trait anxiety individuals are characterised by a functional shortage of serotonin during stress, which in turn increases their susceptibility to experience a negative mood and an increased drive for SW foods. The present study examined whether an acute dietary manipulation, intended to increase circulating serotonin levels, alleviated the detrimental effects of a stress-inducing task on subjective appetite and mood sensations, and preference for SW foods in high-trait anxiety individuals. Thirteen high-(eleven females and two males; anxiety scores 45·5 (SD 5·9); BMI 22·9 (SD 3·0) kg/m 2 ) and twelve low-(ten females and two males; anxiety scores 30·4 (SD 4·8); BMI 23·4 (SD 2·5) kg/m 2 ) trait anxiety individuals participated in a placebo-controlled, two-way crossover design. Participants were provided with 40 g a-lactalbumin (LAC; L-tryptophan (Trp):large neutral amino acids (LNAA) ratio of 7·6) and 40 g casein (placebo) (Trp:LNAA ratio of 4·0) in the form of a snack and lunch on two test days. On both the test days, participants completed a stress-inducing task 2 h after the lunch. Mood and appetite were assessed using visual analogue scales. Changes in food hedonics for different taste and nutrient combinations were assessed using a computer task. The results demonstrated that the LAC manipulation did not exert any immediate effects on mood or appetite. However, LAC did have an effect on food hedonics in individuals with high-trait anxiety after acute stress. These individuals expressed a lower liking (P¼ 0·012) and SW food preference (P¼ 0·014) after the stressful task when supplemented with LAC.
The importance of brain serotonin (5-hydroxytryptamine, 5-HT) in the regulation of mood and eating behaviour has been demonstrated by pharmacological studies. Increasing 5-HT via serotonergic (5-HTergic) agonists elevates positive mood (1 -4) , and reduces motivation to eat (5, 6) and sweet (SW) food consumption (7) . Conversely, diminishing the neurotransmitter via 5-HT antagonists induces a depressive mood state (8) and an increased carbohydrate-rich food intake (9, 10) . Besides pharmacological studies, the acute tryptophan depletion (ATD) paradigm has been used to investigate the function of 5-HTergic neurotransmission in mood and eating behaviour. ATD induces a temporary global reduction of 5-HT synthesis in the brain by decreasing the availability of its precursor L-tryptophan (TRP) (11) . Although ATD induces a lowering in mood and an increased SW food intake, these effects are particularly, or sometimes solely, observed in individuals with abnormalities in 5-HTergic functioning (12 -14) . For instance, studies show that remitted depressed patients relapsed into a depressive episode after ATD, while the mood of healthy participants was not affected (15, 16) . In another study, ATD induced an increased food intake in women suffering from bulimia nervosa, whereas food intake of healthy, non-bulimic women remained stable (17) . Consequently, insights from ATD studies gave rise to the term 'serotonergic vulnerability' -used to describe the findings that some individuals have a 5-HTergic system that is more vulnerable to 5-HTergic alterations probably due to a priori abnormalities in the functioning of this system (18, 19) . Although deficiencies in the 5-HTergic system are mainly associated with clinical syndromes, it has been suggested that 5-HTergic vulnerability may also occur in healthy individuals with chronic stress experiences, which increases susceptibility to depressogenic effects of acute stress exposure (20) . Overall, acute stress causes an increase in cortisol and 5-HT as important biological conditions enabling the human brain to cope with stress. Nevertheless, chronic stressed or stress-prone individuals perceive many events as stressful, and will therefore frequently experience high cortisol levels. In the long term, chronic hypersecretion of cortisol results in decreased 5-HT receptor sensitivity and diminution of 5-HT turnover (21) . It is proposed that the ensuing functional shortage of 5-HT during stress may cause individuals to become more sensitive to stressors, and hence to be particularly susceptible to debilitated mood (22) , an increased drive to eat and an increased desire for SW foods (23 -25) during acute exposure to stress. Moreover, it has been proposed that the detrimental effects of stress on mood and eating behaviour in stress-susceptible individuals could be moderated by an increase in 5-HT. Consistent with this premise are a series of studies conducted by Markus et al. (26 -28) . This research group used a-lactalbumin (LAC), a whey-derived protein with the highest TRP concentration of all protein fractions (29) , to increase the plasma ratio of TRP to the other large neutral amino acids (LNAA). This increases transport of TRP across the blood -brain barrier, thereby enhancing brain 5-HT synthesis and potentially 5-HT neurotransmission (30) . In accordance with the hypotheses, LAC reduced prolactin and cortisol concentrations and improved mood during a stressful task in stress-prone individuals (26, 27) . Yet, a similar study by Merens et al. (31) did not replicate this effect in recovered depressed patients. Furthermore, a study investigating the effects of LAC on eating behaviour found no effect of the intervention on subjective appetite, macronutrient preference and food intake (32) . However, in the present study, information about the susceptibility to stress was not measured.
The aim of the present study was to examine the acute effects of LAC on mood, appetite and food hedonics (liking and food preference) in individuals susceptible to stress before and after exposure to an acute stress task. It was hypothesised that (1) any detrimental effects of acute stress on mood would be alleviated by acute administration of LAC in high-trait individuals; and (2) acute administration of LAC would reduce the stress-induced preference for SW foods in high-trait individuals.
Experimental methods

Participants
Australian University students were emailed to complete an online screening questionnaire package containing the State-Trait Anxiety Inventory (STAI) (33) , and a questionnaire concerning personal details. The STAI consists of two separate self-reported subscales: the trait anxiety scale and the state anxiety scale. The trait anxiety scale refers to a stable tendency to experience anxiety and to perceive stressful situations as threatening (34) , and thereby refers to chronic feelings of anxiety and/or stress. Of the 108 email respondents, twenty-six students met the eligibility criteria, and expressed an interest in participating in the study. A further 76 % of email respondents met the eligibility criteria, but declined due to time constraints preventing their participation. Furthermore, one participant did not complete the study (withdrew before the second session) for reasons unrelated to treatment. Means and standard deviations age of the twenty-five participants who completed the study was 21·3 (SD 4·2) years. Exclusion criteria for participation were a BMI . 30·0 kg/m 2 , chronic or current physical or psychiatric illness, medication use, irregular diets or deviant eating habits, smoking, excessive use of alcohol (.20 units a week), coffee (. 10 cups a day) or other drugs, and allergy for milk products. Participants were separated into two groups according to a median split in their trait anxiety scores of the STAI, resulting in a high-anxiety (HA) group of thirteen participants (eleven women and two men, STAI scores 45·5 (SD 5·9)) and a low-anxiety (LA) group of twelve participants (ten women and two men, STAI scores 30·4 (SD 4·8)). Previous research has shown that the mean score on the STAI of healthy volunteers is 33·39 (SD 13·51), while individuals' scores with a panic disorder, social phobia and specific phobia ranged between 47·39 (SD 13·51) and 55·93 (SD 8·30) (35) . All participants had a BMI in the range of 20-28 kg/m 2 (22·9 (SD 3·0) in the HA group and 23·4 (SD 2·5) in the LA group). The present study was conducted according to the guidelines laid down in the Declaration of Helsinki, and all procedures were approved by the ethics committee of the Queensland University of Technology. Written informed consent was obtained from all participants before participation.
Design and procedure
The study conformed to a placebo-controlled, two-way crossover design. All participants underwent two experimental test days, which differed by the type of dietary manipulation. The two conditions were LAC and casein placebo (CAS). The intervention order was counterbalanced over the two test days with a washout period of 1 week.
Participants were instructed not to drink alcohol or take part in vigorous physical activity for 24 h before the sessions. Participants were required to consume their regular breakfast at home by 07.30 hours. In addition, volunteers were requested to eat a similar breakfast on both test days in order to ensure comparable baseline conditions. Fig. 1 shows a schematic diagram of the experimental protocol. On arrival at the laboratory at 09.00 hours, participants completed a questionnaire measuring their previous night's sleep quality and compliance to the dietary instructions. Thereafter, participants completed a 20-min test battery including baseline measurements of mood, appetite and food hedonics. Then, participants were provided with a snack and the LAC or placebo chocolate drink. Directly after intake, a palatability questionnaire was completed followed by a 90-min rest period. After this rest period, participants completed a second test battery session including comparable measurements of mood, appetite and food hedonics. Immediately after the second test battery,
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Time (hours) 15.00 14.00 Fig. 1 . A schematic diagram to show the temporal profile of events and measurements during the test day. T1, Test block 1 (baseline); T2, test block 2 (after snack); T3, test block 3 (after lunch); T4, test block 4 (after stress). n, Arrival; B, test meal; , stress task.
participants were provided with a lunch including a second LAC or placebo chocolate drink, and they subsequently completed a post-lunch palatability questionnaire. Ninety minutes after the lunch, a third (pre-stress) test battery was completed followed by the stress task. Immediately after the stress task, a fourth (post-stress) test battery was completed.
Dietary manipulation
During both the experimental test days, participants received a snack, lunch and two chocolate drinks that provided a total energy intake of 4229·09 kJ, of which 9 % energy was from fat, 73 % energy from carbohydrate and 18 % energy from protein. The snack consisted of biscuits (665·70 kJ) with one chocolate drink (697·94 kJ), whereas lunch consisted of two slices of bread with ham and jam and a yoghurt (2167·51 kJ), including an additional chocolate drink (697·94 kJ).
During both the days, the foods were equienergetic and similar in appearance, taste and macronutrient content. The only characteristic which varied between days was the protein composition of the chocolate drink. In the LAC condition, each chocolate drink contained 20 g LAC whey protein (Murray Goulburn, Melbourne, Vic, Australia), and in the control condition, each drink contained 20 g calcium caseinate (Fonterra Ingredients Innovation, Palmerston North, New Zealand) ( Table 1 ). The chocolate drink in the LAC condition contained 2·6 g/100 g TRP (Trp:LNAA ratio of 7·6), whereas the chocolate drink in the control condition contained 1·3 g/100 g TRP (Trp:LNAA ratio of 4). The chocolate drinks did not differ on a range of palatability ratings (SW, savoury (SA), filling, satisfying and tasty) (largest F(1) ¼ 3·456, P¼0·075). On both the experimental days, participants were instructed to consume their snack and lunch foods within 15 min. Participants were not permitted to consume other foods during the test day until leaving the research laboratory.
Stress task
A mental arithmetic task, performed during noise-distraction stimulation, was used as an experimental stressor (26, 27) . Participants were presented with fifteen 1-min trials in which they had to solve multiple choice mental arithmetic questions on a computer screen. Simultaneously with the multiple choice questions, three different levels of industrial noise (65, 70 or 80 dB) were delivered through headphones. In every trial, participants were instructed to correctly solve a minimum target number of calculations. Participants were informed that the intensity of the noise would be influenced by the quality of their performance. If they failed to solve the target number correctly, the noise level would automatically increase during the next trial. If participants solved the target number correctly, they could self-select the noise level. The target number was set so that participants automatically failed on every trial; hence, they were continuously unable to volitionally select the noise level for subsequent trials.
Mood
Mood was measured using the Positive and Negative Affect Schedule (36) . The paper-and-pencil version of the Positive and Negative Affect Schedule consists of ten positive affects (PA; e.g. interested, excited and alert) and ten negative affects (NA; e.g. distressed, ashamed and nervous). Participants were asked to rate items on a scale from 1 ¼ 'not at all' to 5 ¼ 'extremely' depending on their current mood state.
Appetite
Subjective sensations of appetite were monitored using a computerised visual analogue scale procedure programmed in E-prime 1.2 software (37) . Visual analogue scales were used to assess hunger (i.e. how hungry do you feel now?), fullness, desire to eat and appetite for something SW and something SA. Participants responded by placing the cursor on a line that was 100 mm in length. Participants used the mouse to move a centred cursor along the line, and once satisfied with the position of the cursor, they clicked on the mouse to indicate their answer. Each line was anchored on the left side with 'not at all' and on the right side with 'extremely'.
Food hedonics
Food hedonics were examined using a novel experimental procedure to measure liking, wanting and food preference in response to photographic images of food (38 -40) . Sixteen food stimuli were presented on a computer screen. The foods were organised into separate categories of SW, SA, high fat and low fat. For a detailed description of the liking and wanting procedure, see Finlayson et al. (38) . Liking was defined as the anticipated pleasure derived from tasting a food, and was measured by presenting each food stimulus one at a time, and participants rated their perceived pleasantness on a 100-unit visual analogue scale anchored at each end with 'not at all' to 'extremely' combined with the statement 'How pleasant would it be to taste this food now?' Participants were asked to move a centred cursor along the line to indicate their response. Mean liking ratings for each food category were calculated (38) . Food preference was defined as the selection of a food over relevant alternatives at the point of choice, and was measured by presenting the food stimuli in pairs, and participants were LNAA, large neutral amino acids.
instructed to select the food they 'would most like to eat now' via keypress on the keyboard. This forced choice task consisted of a total of ninety-six pairs of combinations, from which the frequency of selections per category was calculated (38) . The computer procedure also records reaction time latencies during the forced choice task to measure implicit wanting (39) , but these data were not used in the present study.
Statistical analysis
Statistical analyses were conducted on data from the twenty-five participants who completed the study, since this was not an intention to treat analysis. Independent sample t tests were performed on key demographic variables to determine whether the groups were similar in this regard (SPSS 16.0 for Windows (Chicago, IL, USA)). Testing for normal distribution was conducted using the Shapiro-Wilk test of normality. Since all data were not normally distributed, logarithmic transformations (log-10) were applied. Transformations were unsuccessful, and as a result, the implementation of non-parametric tests was required. Nevertheless, the research question was focused on investigating the interactions between intervention, group and stress, a goal that cannot be achieved with non-parametric tests. As a solution, data were analysed with parametric and non-parametric test statistics, resulting in the same conclusion regarding the significance of effects. For clarity, only parametric test statistics were reported.
The main research question was analysed by means of univariate ANOVA by using the general linear model with one between-subjects factor Group (HA v. LA) and two within-subjects factors Diet (LAC v. CAS) and Time (baseline v. pre-stress) or Stress (pre-stress v. post-stress) as withinsubjects factor on the several dependent measures. To investigate the effects of the intervention and the effects of stress separately, we included Time (t1 v. t2 v. t3) in the first analysis and Stress (pre-stress, t3 v. post-stress, t4) in the second analysis as within-subjects factor. Greenhouse-Geisser corrected P values are reported when the sphericity assumption was not met.
In the initial analyses, BMI was included as a covariate, although omitted from the final analyses due to its insignificance (largest F(1)¼1·724, P¼0·203). All statistics were evaluated two-tailed at a significance level of 5 %. Data are reported as means and standard deviations.
Results
Demographic characteristics
No significant differences existed between the LA and HA groups regarding age, BMI and three factor eating questionnaire eating behaviour traits ( Table 2) . As anticipated, the HA group had a significantly higher average anxiety score compared with the LA group, t(23) ¼ 26·998, P, 0·0001.
Mood
In the morning period, before the stress task, repeatedmeasures ANOVA revealed no interactions and no main effect of Diet on the positive and negative subscales of the Positive and Negative Affect Schedule (Fig. 2) . A main effect of Group (F(1,23) ¼ 6·232, P¼0·020) was revealed on PA. Further analyses showed that the HA group reported a significantly lower positive mood compared with the LA group after the snack (F(1,23) ¼ 7·250, P¼0·013) and after the lunch (F(1,23) ¼ 5·163, P¼0·033) independent of diet. There was a main effect of Time (F(2,22) ¼ 3·539, P¼0·046) on NA, reflecting a decrease in NA after lunch compared with the first morning measurement (F(1,23) ¼ 7·085, P¼0·014).
Stress task and mood
There were no significant interactions after the stress task. A significant main effect of Stress on mood was revealed, represented by a significant decrease in PA scores (F(1,23) ¼ 13·077, P¼0·001), whereas NA scores increased (F(1,23) ¼ 18·435, P,0·0001) after the stress task. These results demonstrated that the stress task was effective at debilitating mood. There were no significant main effects of Diet on PA or NA after stress, nor was there a significant Group effect on NA. However, there was a main effect of Group on PA (F(1,23) ¼ 6·688, P¼0·017), demonstrating that the HA group reported a lower positive mood regardless of diet.
Appetite
Before the stress task, there were no significant interactions or significant main effects of Diet on subjective sensations of appetite or a main effect of Diet (Fig. 3) . However, main effects of Group and Time were revealed on the subscales hunger, fullness and desire to eat. The HA group reported feeling hungrier, less full and a stronger desire to eat at baseline and after snack (lowest F(1,23) ¼ 4·711, P¼0·041) compared with the LA group. Feelings of hunger and desire to eat increased, while fullness decreased after baseline and snack, and the reverse, experiencing less sensations of appetite, occurred after lunch (lowest F(2,22) ¼ 14·101, P, 0·0001).
Stress task and appetite
After stress, no significant interactions or significant main effects of Diet or Group were revealed. There was a main effect of Stress for subjective sensations of appetite. Specifically, participants reported an increase in hunger and stronger desire to eat, and lower fullness after the stress task (lowest F(1,23) ¼ 17·055, P, 0·0001). Furthermore, the desire for SW (F(1,23) ¼ 33·440, P,0·0001) and SA foods (F(1,23) ¼ 15·974, P ¼ 0·001) increased after the stress task. Importantly, these effects occurred independent of diet or group. Although the increase in appetite could be partly explained by the demands of the stressful challenge, some or all of the increase in appetite could simply reflect the natural rise in hunger during the post-absorptive period.
Food hedonics
Data from the food hedonic task were analysed on the basis of four taste/nutrient combinations (high fat SA, high fat SW, low fat SA and low fat SW) and SA or SW categories based on the aggregate of high-and low-fat categories. The results from the SW categorisation were reported since the hypotheses focused more on the sensory characteristic of sweetness, rather than on the nutrient fat.
Stress task and food hedonics
Liking. A significant main effect of Stress (F(1,23) ¼ 10·641, P¼0·003) on liking for SW foods was found, indicating that liking of SW foods increased after stress exposure (Fig. 4) . Moreover, univariate analysis revealed a significant Diet £ Group interaction effect on the liking subtask (F(1,23) a-Lactalbumin, mood and food hedonics 599 revealed a significant increase in liking for SW foods immediately after the stress task during the CAS dietary manipulation compared with the LAC manipulation for the HA group only (t(12) ¼ 2 4·251, P¼0·001). The HA group reported a 49 % increase in liking for SW foods after the stress task on the CAS diet, while reporting only a 9·3 % increase in liking for SW foods on the LAC test day. No significant main or interaction effects were found on the SA category.
Food preference. Univariate analysis revealed a significant Diet £ Group £ Stress interaction effect on preference for SW foods (F(1,23) ¼ 7·091, P¼0·014) . Immediately after the stress task, the HA group reported an increase in SW food preference (10 %) on the CAS test day compared with a decreased preference for SW foods (9 %) on the LAC test day (t(12) ¼ 3·336, P¼0·006), while this was not found for the LA group (t(11) ¼ 2 0·063, P¼0·951).
Discussion
The present study examined the acute effects of LAC on subjective mood and eating behaviour in individuals with low-and high-trait anxiety before and after exposure to a stress task. It was expected that any detrimental effects of acute stress on mood and eating behaviour in high-trait anxiety individuals would be alleviated by 5-HTergic augmentation via LAC. Nonetheless, dietary supplemented LAC did not exert any immediate effects on stress, mood or appetite ratings. In contrast, LAC significantly exerted a selective effect on liking and preference for SW foods, which occurred only in high-trait anxiety individuals.
Numerous previous studies from different research groups reported a 50-130 % rise in plasma Trp/LNAA after the same dose of comparable LAC protein sources (26 -28,31,32) . Since a 50 % increase in plasma Trp/LNAA is believed to cause meaningful changes in brain TRP and 5-HT (26,41 -45) , it seems justified to assume that after the LAC supplement, more TRP was available for uptake in the brain in the present study. In addition, LAC was expected to enhance brain 5-HT function, thereby preventing subsequent detrimental effects of stress exposure on mood and eating behaviour, particularly in high-trait anxiety individuals.
Data revealed debilitated mood after acute stress exposure, thereby confirming successful stress induction by the stress task. This was characterised by a decrease in PA and an increase in NA. This effect of the stress task on affective changes is comparable with physiological changes including cardiovascular (pulse rate, skin conductance and blood pressure) and endocrine (cortisol) stress responses after this particular task (26, 27, 46, 47) . The stress task also increased subjective appetite sensations, a finding that has often been demonstrated under mood-inducing stressful circumstances (23 -25,48 -51) . It was hypothesised that high-trait anxiety individuals would report greater mood decline after the stress task than low-trait anxiety individuals, and that LAC would prevent such a stress-induced deterioration of mood in high-trait anxiety individuals. This expectation was based on the assumption that high-trait anxiety relates to chronic stress and promotes brain 5-HTergic vulnerability. It was proposed that hypersecretion of cortisol and/or increased breakdown of 5-HT may alter brain 5-HT responsiveness due to compensatory receptor sensitisation (18 -21) . Consequently, LAC was expected to improve brain 5-HT function and, accordingly, stress coping and mood most strongly in individuals with high-trait anxiety scores.
However, the negative effects of stress on mood did not differentiate between the low-and high-trait anxiety groups, and this was not moderated by the acute LAC manipulation. These findings seem to conflict with previous data of Markus et al. (26) who observed a protective effect on stressinduced changes in mood and cortisol stress responses, exclusively in individuals scoring high on neuroticism compared with individuals with low neuroticism scores. There are several potential explanations for the conflicting findings. Firstly, the present study included a rather general positive or negative mood measurement (Positive and Negative Affect Schedule), whereas Markus et al. (26) used five subscales of the POMS, which reveals mood changes in several specific directions, including depression. Secondly, in the present study, chronic stress vulnerability was operationalised on the basis of trait anxiety, and participants were separated by a median split in trait anxiety scores. This resulted in two relatively small groups with upper (STAI ¼ 45) or lower (STAI ¼ 30) normal range scores. Markus et al. (26) operationalised chronic stress on the basis of extreme neuroticism scores, and subsequently included two large groups either selected from the highest quartile of inadequacy scores (26) or lowest quartile of inadequacy scores (4) . Even though the high-trait anxiety group in the present study reported lower positive baseline mood than the low-trait anxiety group, using a median split difference on trait anxiety scores may still be less sufficient to distinguish chronic stress and related 5-HTergic vulnerability. While a stress-induced increase in the desire for SW foods has been reported previously (48 -51) , these are the first data to reveal that the effect is moderated by an acute dietary manipulation. Theoretically, this stress-induced preference for SW foods may relate to a stress-induced deterioration in mood and hence brain 5-HT (18, 19, 52) . In addition, such changes in 5-HT are believed to alter 5-HT function in the ventromedial hypothalamus that selectively influences intake of SW carbohydrate-rich foods (53, 54) . Based on the assumption that 5-HT is involved in moderating stress and mood, and that trait anxiety is associated with chronic stress-induced 5-HT vulnerability, it was expected that the high-trait anxiety individuals would be sensitive to the combination of LAC and stress exposure. The LAC manipulation prevented an increase in liking and preference for SW foods after stress exclusively in high-trait anxiety individuals. These data support the concept that overconsumption can be driven by non-homeostatic processes. Indeed, it strongly implicates a role for hedonic (i.e. sensorily driven) processes of overconsumption in conjunction with exposure to stress (48, 49) . As mentioned previously, the present study did not measure variations in plasma Trp:LNAA ratio to verify dietary effects. However, based on previous research (26 -28,31,32) , it is assumed that the Trp:LNAA ratio was augmented in the present study. Nevertheless, two confounding factors might have influenced the magnitude of changes in the plasma Trp:LNAA ratio. Firstly, participants were allowed to eat their regular breakfast on both the test days, which might have influenced the baseline Trp:LNAA ratio and/or the magnitude of treatment effect on these amino acids. Nevertheless, participants consumed an identical breakfast on both the test days in a crossover design, which leaves it highly unlikely that this was a meaningful confounding factor. Secondly, the study did not control for the menstrual cycle of female participants. Both 5-HT levels as well as mood and eating behaviour correlate with the menstrual cycle (55 -57) . Specifically, during the follicular phase, women have higher 5-HT levels and experience more positive mood, less appetite and less desire to eat SW foods compared with the luteal phase of the cycle (57) . Ideally, test days should have been separated by 4 weeks to allow for the control of the menstrual cycle. No information was collected on menstrual cycle -hence, it was not possible to account for menstrual cycle variation.
A final consideration refers to the stress paradigm used in the present study. Although this particular stress task has already been shown to cause psychological, cardiovascular and endocrine stress responses (26, 27, 46, 47) , only psychological (mood) changes were used to confirm stress induction in the present study.
In conclusion, tryptophan-rich LAC protein prevented a stress-induced increase in liking and preference for SW foods exclusively in individuals with high-trait anxiety scores. This effect occurred despite there being no impact of diet on subjective mood or overall appetite. Since LAC is found to increase brain 5-HT, these data suggest greater brain 5-HTergic vulnerability for stress-induced eating behaviour particularly in high-trait anxious individuals. The beneficial effects of brain 5-HT manipulation in high-trait anxiety individuals are expected to become stronger, and may even improve a stress-induced mood decline, when including a more rigorous stressful task. In addition, clinical or subclinical individuals with more severe brain 5-HTergic vulnerabilities should be included in further studies to explore whether LAC could have therapeutic potential in 5-HT-related disorders such as depression or eating disturbances.
